Accelerated Designing of Additive Materials for Vanadium
Redox Flow Battery Electrolytes Through Solvation Chemistry
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Impact Additive Bonding by NMR & DFT Analysis

51
x By tuning vanadium solvation chemistry through preferential vV NMR
interactionsof ionic additive molecules we developeda unique and 3IP NMR
efficient electrolytedesignmethodology

x Qur designapproachyieldedover 30% enhancementn stability and
efficiencyof vanadiumredoxflow battery electrolytes

x A commercial vanadium flow Dbattery based on this bi-additive
vanadiumelectrolyte hasbeendemonstratedover 1000cyclesat 50
- C, validating the significantlyimproved stability of our bi-additive
electrolytesystem

Vanadium Solvation Chemistry
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By gaining moleculdevel understanding of deprotonated VO(QH)
species and parent [V\(H,0),]* cation, we designed additive molecules
that can selectively bond based on columbic potential distribution and
Mulliken atomic charges.

Precipitation Pathwaysby ToF-SIMS Analysis
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l"-"" * The NMR chemical shift analysis at &combined with AIMD
2.50

based thermodynamic evaluation revealed the formation of
unique additiveco-ordinatingcomplexes and multimeric specie

with phosphate as bridging species.
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Static stability study of vanadium redox battery electrolytes wi
selective additive molecules. The green and red lines repres
stable and precipitated electrolytsolutionsrespectively.
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We employed In situ liguid timef-flight secondaryion mass

spectrometry ToFSIMS) to identity the nature of clustered and additivge|ectrochemical performance of Redox flow battery at 168v)
bonded species that Is critical for vanadium oxide precipitation. and high (50C) temperatures shows stable performance.
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